Past-paper walk-through

Alkenes = 11.5

eXercise
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Questions in this set

0620/21 N25 Q36 = 1 mark
0620/22 N25 Q32 = 1 mark
0620/23 N25 Q17 = 1 mark
0620/23 N25 Q36 = 1 mark
0620/23 J25 Q33 = 1 mark
0620/42 J25 Q6 = 18 marks
0620/42 M25 Q6 = 14 marks
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Reading the mark scheme

m (B1) a mark that stands on its own — the point is either made or not.

m (M1) a method mark: the right approach, even if the number is wrong.

m (A1) an answer mark, and it usually needs its M mark first.

m (C1) a working mark on the way to the answer.

m // separates answers the examiner accepts equally.

m ecf = error carried forward: a later part is marked on your own earlier answer.

m owtte = “or words to that effect” — the wording need not match.
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Question 36

0620/21 N25 = Q36 = 1 mark

36 Ethene reacts with hydrogen in an addition reaction to form ethane.

Which catalyst is used for this reaction?
A iron

B nickel

C vanadium(V) oxide

D yeast
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Solution 36

I Answer: B

Why
m Hydrogenating an alkene uses a nickel catalyst.

m Iron is the Haber process catalyst and vanadium(V) oxide the Contact process
one.

m Yeast is a biological catalyst for fermentation, not for hydrogenation.
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Question 32

0620/22 N25 = Q32 = 1 mark

32 The alkenes are a homologous series.

Which statement about the members of the homologous series of the alkenes is correct?
A They have the same functional group.

B They have the same relative molecular mass.

C They have different chemical properties.

D They have different general formulae.
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Solution 32

I Answer: A

Why

m A homologous series shares the same functional group and the same general
formula.

m For the alkenes the functional group is the C=C double bond.

m Their relative molecular masses differ, and so do their physical properties —
only the trend is shared.
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Question 17

0620/23 N25 = Q17 = 1 mark

17 Ethene reacts with hydrogen to form ethane.

H H H H
C=C + H—H > H—C|I—C|I—H
4y Yo

The bond energies are shown in the table.

bond energy

bond in kJ/mol




c-C +350
C-H +410
H-H +436
C=C +614

What is the enthalpy change for the reaction?

A —-290kJ/mol
B -120kJ/mol



C +120kJ/mol
D +290kJ/mol
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Solution 17

I Answer: B

Why
m Bonds broken: C=C +4(C-H)+H-H = 614 + 1640 + 436 = 2690 kJ.
m Bonds formed: C—-C +6(C-H) = 350 + 2460 = 2810 kJ.
m AH= 2690 — 2810 = —120 kJ/mol.
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Question 36

0620/23 N25 = Q36 = 1 mark

36 Propene undergoes addition reactions with bromine, hydrogen and steam.

Which structures represent a product of these reactions?

Br H Br H Br H H H H H OH H
TN D SNV VS S0 S SOV VT S0 S SV 0
b Lo Lo b
1 2 3 4

A 1and3 B 1and4 C 2and3 D 3and4
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Solution 36

I Answer: D

Why
m Bromine adds across the double bond, putting a bromine on each of the two
carbons.
m Hydrogen adds to give propane, and steam adds to give propan-2-ol.

m So look for the dibromo product on adjacent carbons, not a single bromine
atom.
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Question 33

0620/23 J25 = Q33 = 1 mark

33 The displayed formula of but-2-ene is shown.

H H H

CT
H—C|)—C=C—C|)—H
H i

Which displayed formulae represent structural isomers of but-2-ene?




| H 1 H VR
H H A=¢—H HH—c::—H
: H
1 2 3

A 1,2and3 B 1and2only C€C 1and3only D 2and3only
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Solution 33

I Answer: C

Why
m But-2-ene is C4Hg, so an isomer must have exactly that formula.

m Both the position of the double bond and the branching of the chain can be
changed.

m So look for the structures that are still C4Hg but with the atoms joined
differently.
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Question 6

0620/42 J25 = Q6 = 18 marks

6 Ethene, C,H,, is the first member of a family of similar compounds which contains the alkene
functional group.

(a) State the term for a family of similar compounds which contain the same functional group.



(b) Determine the difference in relative molecular mass between C,H, and the next member in
this family of similar compounds.



(c) Write the symbol equation for the complete combustion of C,H,.



(d) C,H, reacts with steam to form ethanol.
C,H,(g) + H,0(g) == C,Hz0H(g) AH = —45kJ/mol

The process happens in a closed system and the reaction reaches an equilibrium.
The conditions for this process are 300 °C and 60atm pressure. H,PO, is used as a catalyst.

(i) Complete Table 6.1 to show the effect, if any, on the concentration of C,H,(g) when the
following changes to the conditions are applied.
Only use the words increases, decreases or no change.

Table 6.1



effect on the concentration of C,H,(g)
at equilibrium

change to condition

temperature is decreased

some C,H;OH(g) is removed

pressure is increased

a more effective catalyst is used

(4]

(ii) Explain, in terms of collision theory, why the rate of the forward reaction increases if the
temperature increases.



(e) Compound B has the displayed formula shown in Fig. 6.1.

|
o H
o= / H\(|3—H
N
C=—=C
SN
H C—
/



Fig. 6.1

(i) Deduce the molecular formula of compound B.



(ii) State why compound B is unsaturated.



(iii) Draw the structure of one repeat unit of the polymer formed when compound B
undergoes addition polymerisation.



(2]

(iv) Explain why 1 mol of compound B reacts with 2mol of sodium hydroxide, NaOH.



(v) Calculate the volume, in cm3, of 0.250mol/dm?® NaOH that reacts with 0.100mol of
compound B.
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[Total: 18]
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Solution 6

(a)

m homologous series
ml
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Solution 6

(b)

m 14
ml
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Solution 6

(c)
m C2H4 + 302 — 2C0O2 + 2H20 (M1
m CO2 4+ H20 (m2
m correct equation
m2
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Solution 6

(d)(i)

m M1 decreases (M2

decreases (M3

decreases (M4

no change
m4
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Solution 6

(d)(ii)
m M1 kinetic energy of particles increases (M2
m frequency of collisions between particles increases (M3

m higher percentage / proportion / fraction of collisions / particles have energy
greater than / equal to activation energy

m 3
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Solution 6

(e)()

m C5H604
ml

(e)(ii)

m it has a carbon-carbon bond which is not a single bond

ml
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Solution 6

(e)(iii)
m M1 one C — C single bond with continuation bonds (M2
m correct structure
m2
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Solution 6

(e)(iv)

m compound B has two carboxylic acid groups
ml
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Solution 6

(e)(v)
m M1 (mol of NaOH reacting) = 0.2(00) (m2
= volume = 1000 x 0.2(00) /0.250 = 800 cm3
m 2
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Question 6

0620/42 M25 = Q6 = 14 marks

6  The structural formulae of two compounds, A and B, are shown.

A B
CH,=CHCH; | CH,CH=CHCH,

A and B are members of the same homologous series.

(a) Give two reasons why the structural formulae of A and B show they are members of the
same homologous series.






[2]

(b) Explain why A and B are both hydrocarbons.



(c) Write the symbol equation for the complete combustion of A.



(d) Deduce the empirical formula of A.



(e) Name compound B.



(f) A structural isomer of B is a member of the same homologous series.

Draw the displayed formula of this structural isomer of B.



(1

(g) Compound B reacts with aqueous bromine at room temperature to form product C.
The equation is shown.

B c
CH,CH=CHCH, + Br, - CH,CHBrCHBICH,

(i) State why this is an addition reaction.



(ii) Describe the colour change in aqueous bromine during this reaction.



(iii) Name product C.



(h) Under certain conditions, one mole of B reacts with oxygen to form two moles of
carboxylic acid D.

Carboxylic acid D has two carbon atoms.

(i) Draw the displayed formula of carboxylic acid D.



(1]

(ii) Name carboxylic acid D.



(iii) Complete the symbol equation for this reaction.
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Solution 6

(a)
m M1 (have a) general formula of CnH2n (M2
m (have a) C=C functional group
m 2
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Solution 6

(b)

m compounds made of C and H only
ml
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Solution 6

(c)

m 2C3H6 + 902 — 6C0O2 + 6H20 (M1
m CO2 + H20 as only products (M2

m correct equation
m2
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Solution 6

(d)

m CH2
ml
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Solution 6

(e)

m but-2-ene
ml
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Solution 6

(f)

m displayed formula of but-1-ene
ml
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Solution 6

(2)(i)

m only one product is formed
m1l

(2)(ii)

m orange to colourless
ml
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Solution 6

(2) (i)

m 2,3-dibromobutane
ml
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Solution 6

(h) (i)
m displayed formula of ethanoic acid
m1l
m 0620/42
m February/March 2025
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Solution 6

(h)(ii)

m ethanoic acid
ml

(h) (i)

m CH3CH=CHCH3 + 202 — 2CH3COOH
ml



